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Table 2. The periods of the first three modes of the
base-isolated structures
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Table 3. Characteristics of the designed isolators
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Table 4. Characteristics of the four sets of ground motion records used in this study

Forward-Directivity records

Record name Station Distance Date Component PGV/PGA PGD /PGV PGA
Parkfield Fault Zone 1 3.4 2004 FN 128.3 0.197 0.5
Northridge Jensen Filt. Plant 6.2 1994 022 253.09 0.407 0.42
Imperial-Valley © Centg’eflrtnp' Co. 16 1979 092 299.13 0.572 0.23
. Holtville Post
Imperial-Valley Office 8.8 1979 315 226.36 0.642 0.22
Northridge  .Rinaldi Rec. Stn 8.6 1994  S49W 208.08 0.280 0.84
Imperial-Valley = Brawley Airport 11.3 1979 225 224.06 0.624 0.16
Northridge ~ SYImar Olive View o994 360 155.2 0.243 0.84
Hospital
Fling-Step records
1 Chi-Chi TCU068 3.0 1999 EW 555.12 2.579 0.5
2 Chi-Chi TCU074 138 1999 EW 116.78 2.804 0.59
3 Chi-Chi TCU079 1.0 1999 EW 119.4 2.440 0.57
4 Chi-Chi TCU067 1.1 1999 EW 196.48 1.922 0.48
5 Chi-Chi TCU068 3.0 1999 NS 817.05 3.045 0.36
6 Chi-Chi TCU076 3.2 1999 EW 199.79 1.542 0.33
7 Chi-Chi TCU065 2.5 1999 EW 168.84 1.780 0.76
No-Pulse records
Imperial Bonds Corner 27 1979 140 76.88 0372 0.588
Valley-06
Imperial Chihuahua 73 1979 012 92.04 0.366 027
Valley-06
Northridge-01  Northridge-Saticoy 12.1 1994 180 128.87 0.359 0.477
Parkfield Parkﬁeldgcmame 6.8 1966 320 41.43 0274 0273
Loma Prietta Captolia 145 1989 000 66.31 0.26 0.528
S“ple{rfli“on Superstition Mtn 43 1987 045 47.66 0.144  0.682
Northridge Rinaldi 6.5 1994 318 154.66 0.271 0.472
Far-Field records
Big Bear Desert Hot Spr 401 1992 090 85.066 0237 0225
Northridge Moorpark 26.4 1994 180 72.31 0.261 0.29
Northridge Staturn Street 269 1994  ST0E 10121 0529 043
School
Kern Country Taft 36.2 1952 111 97.22 0.502 0.18
Northridge Montebello 422 1994 206 52.28 0.160 0.18
Northridge Terminal Island 575 1994 330 63.63 0.188 0.19

Fire Stn. 111

Kobe,Japan Shin-Osaka 19.2 1995 000 157.5 0.226 0.24
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Fig. 10. The mean of the maximum absolute acceleration of the roof of the 9-story building subjected to
the four sets of ground motions for different types of isolators
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Fig. 12. Maximum interstory drifts of the 9- and 12-story structures isolated with hard (H), normal
(N) and soft (S) isolators subjected to the near-field ground motions with forward-directivity (FD)
and fling-step (FS) characteristics
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Fig. 13. Isolator displacement of the 9- and 12-story structures isolated with hard (H), normal (N)
and soft (S) isolators for the near-field ground motions with forward-directivity (FD) and fling-step
(FS) characteristics

Comd il Gl 392 0 b (612955 cminod 25 (0 Alols S0, ]
&y Slolis b odds (gilwlis slaojlw «ialisS” b 34 b (sbadysSy 4
Slolas Sbols VY S llas iad o I8 S0 Cou gl 1) p
b bwgie 5 cow jlulis b awlie o pp jlelis b slaojle jo
sl olul 5 Libioo Gl 215 Sld & Cand gy Cumlus

Hgso Jooia | (g puin

sar

Silole gaw aw gly CB o o |y gilule 55 pbale WY USS

boamsee L5 (T) (b 920 51 (b jg0 41 25 5 lawgie s
Sy Synd 80 S SYsb b 25 (b ladlly (JSS 4 a2y
b slaojle o8 S5 ol S5 L) oilolis o dw o 5 baojle
Sl obuly (18 (Bw) Wl lulie g9 (Shy 4 405 b ey Lol
O Olpss SN g o Joito gilolia 15 )3 1) s uten
b ol 29 GIEIL (ilolis daw dw G (il v )
sy il gy ) il maw dw gy gl (o 5 00



045 U OVA doras AYAY Jlo & o)lesd O+

0193 5 el (lyae (pie 45l

9-Story 9-Story

07, - 107,

2. N s, h\:&

'gos l\\- 2 05 e St

5 04 —l 5 041 =

Sos S o3 —

= =-9FDH = s =95 H

g 02 g 02 4

2 -—9-FD-N = ~-9-FS-N

= Y o014

g ot ——9-FD-S g % T 9Fss

L I 2

o 1 = 3 s 6 o 2 4 6 8 10 12
Tp (Sec) Tp (Sec)
12-Story 12-Story

B 07 ?“7-7 = ~=-12-FS-H

£ ;\ c 0§ —-12-FS-N

% os s o 2os N - 12-FSS

2 0 4 N, _—" S o4 N 5

g B = ] Nef e Z
e S S 03 = + - - ]

< = 1270H < . i

8 02 {{—e-12-FO-N e

S ot H—w12-FDS Lot

e I R o

0 N 2 3 2 s s 0 2 4 6 8 10 2

T, (Sec) Tp (Sec)

&ly (H) csew g N) bwgio «(S) P &9 sbjlulos b ond gilwlas gadlb 1Y 91 Ol ol p pb 5l S Glhao OLLL N S
(FS) b 5 519 (FD) sl & 9 (6 pdycte shls JouS Q035 55555 ac gazo 99
Fig. 14. Absolute acceleration of the roof of the 9- and 12-story structures isolated with hard (H),
normal (N) and soft (S) isolators for the near-field ground motions with forward-directivity (FD) and
fling-step (FS) characteristics
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